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What is claimed is 



1. A power supply for an implantable cardioverter- 
defibrillator for subcutaneous positioning between/the 
third rib and the twelfth rib and using a lead ysystem that 
does not directly contact a patient's heartyor reside, in 



the^intrathorasic blood vessels and for providing anti- 
bra^dy^rdia.-pa'tJin^ energy to the heaji?^^the power supply 
comprising: 

a capacitor subsystem for/ storing the ant i -bradycardia 
pacing energy for delivery fec» the patient's heart; and 

a battery subsystiem electrically coupled to the 



capacitor subsyster i 
pacing energy to thi 



or providing the ant i -bradycardia 
aci tor subsystem . 




2. The p25wer supply of claim 1, wherein the anti- 
bradycardia placing energy comprises a biphasic waveform 
having a pe/k voltage that is approximately 5 volts to 
approximaJtely 500 volts. 



20 



The power supply of claim 2, wherein the anti- 
brad^cardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 5 volts to 
ipproximately 25 volts. 
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4. The power supply of claim 2, wherein the antfi- 
bradycardia pacing energy comprises a biphasic way^form 
having a peak voltage that is approximately 25y<)'olts to 
approximately 50 volts. 
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5. The power supply of claim 2/ wherein the anti- 
bradycardia pacing energy comprises^ a biphasic waveform 
having a peak voltage that is approximately 50 volts to 
approximately 75 volts, 

6. The power supply of claim 2, wherein the anti- 
bradycardia pacii?Tg energy comprises a biphasic waveform 
having a peak voltj^e that is approximately 75 volts to 



approximately 1 



raits , 



7- Th^ power supply of claim 2, wherein the anti- 
bradycardi^ pacing energy comprises a biphasic waveform 
having a/ peak voltage that is approximately 100 volts to 
appro59amately 150 volts. 

8. The power supply of claim 2, wherein the anti- 
/radycardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 150 volts to 
approximately 200 volts. 
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9. The power supply of claim 2, wherein the anj^i- 
bradycardia pacing energy comprises a biphasic wave^xorm 
having a peak voltage that is approximately 200/volts to 
approximately 2 50 volts. 

10. The power supply of claim 2, >^herein the anti- 
bradycardia pacing energy comprises A biphasic waveform 
having a peak voltage that is app^ximately 2 50 volts to 
approximately 3 00 volts. 
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11. The power simply/of claim 2, wherein the anti- 
bradycardia pacing enerffly comprises a biphasic waveform 
having a peak voltag^/Jzhat is approximately 300 volts to 
approximately 350 yolts. 

12. The /ower supply of claim 2, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 3 50 volts to 
approximately 400 volts. 



13. The power supply of claim 2, wherein the anti- 
idycardia pacing energy comprises a biphasic waveform 
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having a peak voltage that is approximately 400 volts/uo 
approximately 450 volts. • 

14. The power supply of claim 2, wherein the anti- 
bradycardia pacing energy comprises a bijmasic waveform 
having a peak voltage that is approxim^ely 450 volts to 
approximately 500 volts. 

15. The power supply of c^aim 1, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
having a pulse width £)^\i^s approximately 2 milliseconds 
to approximately 40 fnii/l i seconds . 



16. The power supply of claim 15, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
having a pulse'^idth that is approximately 2 milliseconds 
to approximately 10 milliseconds. 



20 



17./ The power supply of claim 15, wherein the anti- 
/ 

bradycardia pacing energy comprises a biphasic waveform 
havi/^ a pulse width that is approximately 10 milliseconds 
tQ^approximately 20 milliseconds. 
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18. The power supply of claim 15, wherein the ant: 
bradycardia pacing energy comprises a biphasic waveform 
having a pulse width that is approximately 2 0 mill/^seconds 
to approximately 30 milliseconds. 

19. The power supply of claim 15, wherein the anti- 
bradycardia pacing energy comprises a baphasic waveform 
having a pulse width that is approximately 30 milliseconds 
to approximately 40 milliseconds. 
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20. The power sup^y of^ claim 1, wherein the anti- 
bradycardia pacing enei/g)[ /comprises a biphasic waveform 
further comprising a pc^/j.tiv^voltage portion and a 
negative voltage porfeUi 

21. The pcwer supply of claim 18, wherein the 
positive voltage portion further comprises a tilt of 
approximately 10% to approximately 90%. 
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2^. The power supply of claim 19, wherein the tilt is 
appr6ximately 50%. 
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23. The power supply of claim 18, wherein the 
negative voltage portion further comprises a tiyc ot 
approximately 10% to approximately 90%. 

24. The power supply of claim/21, wherein the tilt is 
approximately 50%. 



a 1 3 
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25. The power supp1\y of claim 1, wherein the anti- 
bradycardia pacing ene/g]}^ comprises a biphasic waveform 
that is provided at/a [r^tV^f approximately 40 to 
approximately 1Z0 stimuli/minute . 

26. The power supply of claim 25, wherein the 
biphasic/ waveform is provided after a patient's heart rate 
is eqj^l or less than approximately 2 0 beats/minute. 
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27. A voltage output system for an implantable 
cardioverter-defibrillator for subcutaneous positioning 
between the third rib and the twelfth rib and using a lead 
system that does not directly contact a pati^t 's heart or 
5 reside in the intrathorasic blood vessels/ and for providing 

ant i -bradycardia pacing energy to the ^eart, the power 
supply comprising: 

an energy storage systejtf for storing the anti- 
bradycardia pacing energy f^or delivery to the patient's 

O 

heart.; and. 

^ an energy sourcj^ ) system electrically coupled to the 

UJ capacitor subsystem |/¥i)r providing the ant i -bradycardia 

pacing energy to the eapacitor subsystem. 



m 



m 



l^j 28. The^^^A^ltage output system of claim 27, wherein 

P the ant i -bradycardia pacing energy comprises a biphasic 

waveform having a peak voltage that is approximately 5 
v-olts t^^ppro:KimatelY 500 volts. 

20 /29. The voltage output system of claim 28, wherein 

the/anti -bradycardia pacing energy comprises a biphasic 
waveform having a peak voltage that is approximately 5 
^olts to approximately 25 volts. 



51 



SDILIB1UPE\377619.05(83DF05I.DOC) 



Patent 
032580.0017 UTL 

30. The voltage output system of claim 28, where/in 
the ant i -bradycardia pacing energy comprises a biphasic 
waveform having a peak voltage that is approximately 25 
volts to approximately 50 volts. 

31. The voltage output system of .claim 28, wherein 
the ant i -bradycardia pacing energy^omprises a biphasic 
waveform having a peak voltage that is approximately 50 
volts to approximately 75 volts\ 

'% 32. The voltage output system of claim 28, wherein 

□ jT] / 

j,l the anti-bradycardaa/ p^ing energy comprises a biphasic 

^ waveform having a/ pdk'k voltage that is approximately 75 

p volts to approxima^^ery--'3r00 volts, 

SI 

□ 33. The /Voltage output system of claim 28, wherein 



1^ 
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the ant i -bradycardia pacing energy comprises a biphasic 
waveform having a peak voltage that is approximately 100 
volts to approximately 150 volts. 



34. The voltage output system of claim 28, wherein 
the ant i -bradycardia pacing energy comprises a biphasic 
Avaveform having a peak voltage that is approximately 150 
volts to approximately 200 volts. 
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35. The voltage output system of claim 28, wheredm 
the ant i -bradycardia pacing energy comprises a bipha^ic 
waveform having a peak voltage that is approximaj^ly 200 
volts to approximately 250 volts. 

36. The voltage output system of y<5laim 28, wherein 
the ant i -bradycardia pacing, energy comprises a biphasic 
waveform having a peak voltage thj^t is approximately 250 
volts to approximately 3 00 volfe^ , 



; = i 
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37. The voltagj 
the ant i -bradycardi 
waveform having a p 
volts to approxima 



(Output system of claim 28, wherein 
:ing energy comprises a biphasic 
voltage that is approximately 3 00 
ly 350 volts. 
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38. The^ voltage output system of claim 28, wherein 
the anti-b/adycardia pacing energy comprises a biphasic 
waveform/having a peak voltage that is approxir^tely 3 50 
volts/to approximately 400 volts. 



39. The voltage output system of claim 28, wherein 
''the ant i -bradycardia pacing energy comprises a biphasic 



SDlLIBI\JPe\377619.05(83DF05I.DOC) 



53 



Patent 
032580.001 7.UTL 

waveform having a peak voltage that is approximately 40/ 
volts to approximately 450 volts. 

40. The voltage output system of claim 28/ wherein 
the ant i -bradycardia pacing energy comprises A biphasic 
waveform having a peak voltage that is approximately 450 
volts to approximately 500 volts. 
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41. The voltage output system of claim 27, wherein 
the ant i -bradycardia pacing energy comprises a biphasic 
waveform having a pulse wid^?J/ that is approximately 2 



milliseconds to approximat 



40 milliseconds. 



42. The voltage/output system of claim 41, wherein- 
the ant i -bradycardia pacing energy comprises a biphasic 
waveform having a/ pulse width that is approximately 2 
milliseconds to approximately 10 milliseconds. 




43. The voltage output system of claim 41, wherein 



the ant i /bradycardia pacing energy comprises a biphasic 
waveform having a pulse width that is approximately 10 



milliseconds to approximately 20 milliseconds. 
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44. The voltage output system of claim 41, wherei; 
the ant i -bradycardia pacing energy comprises a biphase 
waveform having a pulse width that is approximate!^ 2 0 
milliseconds to approximately 30 milliseconds. 

45. The voltage output system of cladm 41, wherein 
the ant i -bradycardia pacing energy comprises a biphasic 
waveform having a pulse width that i^ approximately 30 
milliseconds to approximately 40 milliseconds. 

46. The voltage output /system of claim 21, wherein 
the ant i -bradycardia pa^iAg energy comprises a biphasic 



waveform further compri 



o-iag a positive voltage portion and 



a negative voltage po/taoi 

47. The voLtage output system of claim 46, wherein 
the positive voltage portion further comprises a' tilt of 
approximatel/ 10% to approximately 90%. 



20 



48./ The voltage output system of claim 47, wherein 
the ti/lt is approximately 50%. 
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49. The voltage output system of claim 46, whereii 
the negative voltage portion further comprises a tilj/of 
approximately 10% to approximately 90%. 

50. The voltage output system of clairj/49, wherein 
the tilt is approximately 50%. 
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51. The voltage output system/of claim 21, wherein 
the ant i -bradycardia pacing energy comprises a biphasic 
waveform that is provided at a/rate of approximately 4 0 to 
approximately 120 stimuli/minute. 

52. The voltage /ojdtput system of claim 51, wherein 



the biphasic waveforr 



nrovided after a patient's heart 



rate is equal or less than approximately 20 beats/minute. 



53. 



An implantable cardioverter-defibrillator for 



subcutaneous /positioning between the third rib and the 
twelfth rit/ within a patient, the implantable cardioverter- 
def ibrill/ator comprising: 

a /housing having an electrically conductive surface on 
an oyter surface of the housing; 

a lead assembly electrically coupled to the housing 
ajid having an electrode, wherein the lead assembly does not 
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directly contact the patient's heart or reside in yrhe 
intrathorasic blood vessels; 

a capacitor subsystem located within the housing and 
electrically coupled to the electrically conduct/ve surface 
and the electrode for storing ant i -bradycardia pacing 
energy and for delivering the anti -bradycardia pacing 
energy to the patient's heart througn the electrically 
conductive surface and the electrode ^/ and 

a battery subsystem elect/ically coupled to the 
capacitor subsystem for providing the anti -bradycardia 
pacing energy to the capacitor subsystem. 



54 . The implant 
claim 53, wherein the 
comprises a biphasi 



cardioverter-defibrillator of 
iti-Jo3::adycardia pacing energy 
/aveform having a peak voltage that is 



approximately 5 volts to approximately 500 volts. 

55. The/implantable cardioverter-defibrillator of 
claim 54, wherein the anti -bradycardia pacing energy 
comprises/a biphasic waveform having a peak voltage that is 
approximately 5 volts to approximately 25 volts. 



56. The implantable cardioverter-defibrillator of 
cl^im 54, wherein the anti -bradycardia pacing energy 
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comprises a biphasic waveform having a peak voltage th^ is 
approximately 25 volts to approximately 50 volts. 

57. The implantable cardioverter-def ib3n.llator of 
claim 54, wherein the ant i -bradycardia paG4ng' energy 
comprises a biphasic waveform having a/peak voltage that is 
approximately 50 volts to approximately 75 volts. 
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58. The implantable card/overter-def ibrillator of 
claim 54, wherein the ant i -bradycardia pacing energy 
comprises a biphasic v/ayeform having a peak voltage that is 
approximately 75 volti/s /tSo approximately 100 volts. 



comprises a bi 



/ 
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59. The imp^ntable cardioverter-defibrillator of 
claim 54, wherein the ant i -bradycardia pacing energy 



c waveform having a peak voltage that is 



approximately 100 volts to approximately 150 volts. 



The implantable cardioverter-defibrillator of 



claim 54, wherein the ant i -bradycardia pacing energy 
comprises a biphasic waveform having a peak voltage that is 




app/j 



['i^ximately 150 volt 



s to approximately 200 volts. 
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61. The implantable cardioverter-defibrillator 
claim 54, wherein the ant i -bradycardia pacing enerc 
comprises a biphasic waveform having a peak vol^fe^age that is 
approximately 2 00 volts to approximately 25Q/volts. 



li 
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62. The implantable cardioverter/defibrillator of 
claim 54, wherein the ant i -bradycardia pacing energy 
comprises a biphasic waveform haying a peak voltage that is 
approximately 250 volts to approximately 300 volts. 



63. The implantable/fcardioverter-def ibrillator of 
claim 54, wherein the -bradycardia pacing energy 

comprises a biphasic/waye\foj?if^^ a peak voltage that is 

approximately 3 00 y-^/olts to approximately 350 volts. 



64. The /implantable cardioverter-defibrillator of 
claim 54, whferein the ant i -bradycardia pacing energy 
comprises /a biphasic waveform having a peak voltage that is 
approximately 350 volts to approximately 400 volts. 

65. The implantable cardioverter-defibrillator of 
cl4im 54, wherein the ant i -bradycardia pacing energy 



/ 



comprises a biphasic waveform having a peak voltage that is 
approximately 400 volts to approximately 450 volts. 
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66. The implantable cardioverter-def ibrillatoryof 
claim 54, wherein the ant i -bradycardia pacing ene: 
comprises a biphasic waveform having a peak voLcage that is 

5 approximately 450 volts to approximately 500/volts. 

67. The implantable cardioverte^'def ibrillator of 
claim 53, wherein the ant i -bradycardia pacing energy 
comprises a biphasic waveform having a pulse width that is 

is / 

1^ approximately 2 milliseconds tcy approximately 40 

milliseconds . 



3= 




iQ 68. The implantabl^e /:^^x^overter-def ibrillator of 

claim 67, wherein the /^nti -bradycardia pacing energy 



IBJ comprises a biphasic waveform having a pulse width that is 

/ 

approximately 2 milliseconds to approximately 10 



milliseconds , 



69. The implantable cardioverter-defibrillator of 
20 claim 67, /wherein the ant i -bradycardia pacing energy 

comprises a biphasic waveform having a pulse width that is 
appro'ximately 10 milliseconds to approximately 20 



milliseconds 
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70. The implantable cardioverter-defibrillator 

claim 67, wherein the ant i -bradycardia pacing enei 

comprises a biphasic waveform having a pulse width that is 

approximately 20 milliseconds to approximately 30 

milliseconds . 
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71. The implantable cardioverters-defibrillator of 
claim 67, wherein the ant i- bradycardia pacing energy 
comprises a biphasic waveform ha^ng a pulse width that is 
approximately 30 milliseconds ^to approximately 40 
milliseconds. 




72. The implantabye/\cardij2n/'erter-def ibrillator of 
claim 53, wherein the /ajafci -bradycardia pacing energy 
comprises a biphasic waveform further comprising a positive 



voltage portion and a negative voltage portion. 



20 



73. The /implantable cardioverter-defibrillator of 
claim 72, wherein the positive voltage portion further 
comprises y/^tilt that is approximately 10% to approximately 
90%. 



/74. The implantable cardioverter-defibrillator of 
claim 73, wherein the tilt is approximately 50%. 
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75. The implantable cardioverter-def ibrillato;?^of 
claim 72, wherein the negative voltage portion JPurther 
comprises a tilt of approximately 10% to ara^oximately 90%. 



O 
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76. The implantable cardioverter-defibrillator of 
claim 75, wherein the tilt is approximately 50%. 



77 . The implantabl 
claim 53, wherein the an 




dioverter-def ibrillator of 
radycardia pacing energy 
comprises a biphasic5 waveform that is provided at a rate of 
approximately 40/to approximately 120 stimuli/minute. 



1^ 



78. T'he implantable cardioverter-defibrillator of 
claim 77, /^herein the biphasic waveform is provided after a 
patien-t^s heart rate is equal or less than approximately 20 
beat^/minute . 
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79. A method for supplying power for an implantable 
cardioverter-defibrillator for subcutaneous positionirig 
between the third rib and the twelfth rib and using a lead 
system that does not directly contact a patient/* s heart or 
reside in the intrathorasic blood vessels ana for providing 
ant i -bradycardia pacing energy to the he^t, the method 
comprising: 

generating ant i -bradycardia pacing energy; 
storing the anti-bradycardiar pacing energy; and 
delivering the anti-brac^cardia pacing energy to the 
patient's heart, 

80. The method g/f jcrsLLv^S , wherein the anti- 
bradycardia pacing y^nergy comprises a biphasic waveform 
having a peak voltage that is approximately 5 volts to 
approximately ^00 volts. 



20 



81. /The method of claim 80, wherein the anti- 
bradycayfiia pacing energy comprises a biphasic waveform 
having^ a peak voltage that is approximately 5 volts to 
approximately 25 volts. 



82. The method of claim 80, wherein the anti- 
^bradycardia pacing energy comprises a biphasic waveform 
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having a peak voltage that is approximately 2 5 volts tc 
approximately 50 volts, 

83. The method of claim 80, wherein the ^nti- 
bradycardia pacing energy comprises a biphasdc waveform 
having a peak voltage that is approximately 50 volts to 
approximately 75 volts. 

84. The method of claim 80ywherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
having a peak voltage that i/s approximately 75 volts to 
approximately 100 volts 




85. The method/of claim 80, wherein the anti- 
bradycardia pacing/ energy comprises a biphasic waveform 

/ 

having a peak voltage that is approximately 100 volts to 
approximately/l50 volts . 
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86. / The method of claim 80, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 150 volts to 
approximately 200 volts . 
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87. The method of claim 80, wherein the anti- 
bradycardia pacing energy comprises a biphasic waA^form 
having a peak voltage that is approximately 2 0^ volts to 
approximately 250 volts. 

88. The method of claim 80, wherein the anti- 
bradycardia pacing energy comprise^ a biphasic waveform 
having a peak voltage that is approximately 250 volts to 
approximately 300 volts. 

89. The method of olaim 80, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
having a peak voltag^jthat is approximately 300 volts to 
approximately 350 ui 



90. The method of claim 80, wherein the anti- 

/ 

bradycardia pafcing energy comprises a biphasic waveform 
having a pe^^ voltage that is approximately 350 volts to 
approximately 4 00 volts. 



9l/ The method of claim 80, wherein the anti- 
bradyaardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 400 volts to 
appiroximately 450 volts. 
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92. The method of claim 80, wherein the anti- 
bradycardia pacing energy comprises a biphasic wveform 
having a peak voltage that is approximately fbO volts to 
approximately 500 volts. 



93. The method of claim 70, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
having a pulse width that is approximately 2 milliseconds 
to approximately 40 millisecoEids . 



! . = 
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94. The method oi d/aim 93, wherein the anti- 



bradycardia pacing ene 
having a pulse width 



to approximately 10/ milliseconds 




aprises a biphasic waveform 
(t is approximately 2 milliseconds 



95. The method of claim 93, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 



i21 



having a puVse width that is approximately 10 milliseconds 



./ 



to approximately 20 milliseconds 



96. The method of claim 93, wherein the anti- 



bradi^cardia pacing energy comprises a biphasic waveform 
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having a pulse width that is approximately 20 millisecc^j^ds 
to approximately 30 milliseconds. 

97. The method of claim 93, wherein the Ant i- 
bradycardia pacing energy comprises a biphasic waveform 
having a pulse width that is approximate^^ 30 milliseconds 
to approximately 40 milliseconds. 
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98. The method of claim 79/ wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
further comprising a po^^^^iye voltage portion and a 
negative voltage portion. 

99. The method /of claim 98, wherein the positive 
voltage portion f^u^ther comprises a tilt of approximately 
10% to approximately 90%. 



20 



100. The method of claim 99, wherein the tilt is 
approximately 50%. 

^10^1. The method of claim 98, wherein the negative 
voltage portion further comprises a tilt of approximately 
10%/to approximately 90%. 
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102. The method of claim 101, wherein the tiltyfs 
approximately 50% . 



103. The method of claim 79, wherein the anti- 
bradycardia pacing energy comprises a biphasic waveform 
that is provided at a rate/^f/approximately 4 0 to 
approximately 12 0 stimulx/minute , 
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104. The mettjod of claim 103, wherein the biphasic 
waveform is provided after a patient's heart rate is equal 



or less than approximately 2 0 beats/minute, 
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